INTRODUCTION
Considerable attention has been paid in the last decade to thin films of amorphous alloys of rare earths and 3d transition metals. Several of these alloys have a combination of magnetic and magneto-optical properties f I j which make them materials suitable for magneto-optical reading and writing [2j. Most investigations have concentrated on alloys with heavy rare-earth metals. ~n'the present study we have extended the' investigation to some alloys with light rare-earth elements.
EXPERIMENTAL PROCEDURES AND RESULTS
The amorphous alloys were prepared by co-evaporationqfthe pure metals onto quartz or aluminium substrates in a vacuum of bar. The absence of crystalline Fe or Fe compounds in the sample we checked by means of X-ray diffraction.
The temperature dependence of the magnetization All three alloys are ferromagnetic. As can be seen from the inset in Fig. 1 , the Curie temperature of these alloys is not very sensitive to the Fe concentration and only slightly higher than 200 K.
The moment per Fe atom (M) was calculated under the assumption that Ce is tetravalent in these alloys 13). It is seen from the inset of Fig. 1 that M, too, is very insensitive to the Fe concentration. In all three alloys the moment of the The Kerr r o t a t i o n vas measured on eleven d i ff e r e n t amorphous Pr -xFex a l l o y s (0.3 ,( x 6 0.87) .
Alloys with higher o r lower Fe content could not be obtained i n t h e amorphous s t a t e . Results of t h e o p t i c a l measurements a r e shown i n Fig. 4 . I t can be seen t h a t with both wavelengths applied t h e Kerr r o t a t i o n gives r i s e t o a maximum a t about 80 % Fe.
DISCUSSION
It i s w e l l known t h a t t h e combination of 3d metals and l e s s electrorlegative metals l e a d s t o a decrease of t h e moment per 3d atom [ 3 ] . P a r t of t h i s decrease may be due t o changes i n 3d band occupation r e s u l t i n g from charge t r a n s f e r e f f e c t s .
There a r e i n d i c a t i o n s t h a t t h e main e f f e c t i s due a reduction i n t h e intra-atomic Coulomb repulsion between t h e 3d e l e c t r o n s caused by t h e presence of t h e non-3d atoms. I n t h e case of amorphous show e s s e n t i a l l y t h e same behaviour r7J. I n t h i s respect t h e s t r o n g reduction i n Fe moment i n t h e r a t h e r Fe-rich Cel-*Fex a l l o y s described above i s s u r p r i s i n g . The same holds f o r t h e magnetic ordering temperature, which already f a l l s below room temperature a t Fe concentrations a s high a s 90 %. .
Presumably t h i s stems from t h e a b i l i t y of t h e Ce atoms t o adopt an abnormal valence ( 4 + ) . When combined with 3d metals t h e Ce atoms can l o s e t h e i r l o c a l i z e d 4f eJectron t o t h e 5d conduction band.
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Fig. 3. Temperature dependence of t h e i n t r i n s i c coercive f o r c e i n two amorphous Pr Fe a l l o y s . The i n s e t shows t h e h y s t e r e s i s loo$-gf
Concentration dependence of t h e Kerr r o t at i o n i n amorphous P r l -Fe a l l o y s . Open symbols:
h = 633 nm; f u l l symboHshX= 830 nm. 
Hybridization of 5d s t a t e s of t h e r a r e e a r t h atoms with t h e 3d s t a t e s of t h e Fe atom may be p a r t i -
t r a v a l e n t Th o r t r i v al e n t Y shows t h a t it i s not merely t h e d e v i a t i n g valence of Ce which causes t h e a d d i t i o n a l e f f e c t .
The Fe moments i n t h e amorphous Prl-xFex a ll o y s a r e l e s s e a s i l y obtained from t h e experiment a l d a t a s i n c e t h e Pr atoms a l s o c a r r y a moment.
Due t o t h e e l e c t r o s t a t i c : charges of t h e surrounding ions c r y s t a l l i n e e l e c t r i c f i e l d e f f e c t s (CEF)
w i l l reduce t h e 4f moment of Pr from i t s f r e e ion value (3.2/ug/Pr). I n p r a c t i c e a value between . -l / % and 2/% i s observed ! 8! .
Using a mean value of 1..5/%/Pr and a ferromagnetic coupling between t h e P r and Fe moments [ 3 3 t h e concentration dependence of t h e Fe moments i n Pr Fe i s repre-1-x x sented i n t h e i n s e t of Fig. 2 . I n view of t h e uncertainty of t h e P r moments t h i s concentration dependence of t h e Fe moments should be regarded a s t e n t a t i v e . Although s l i g h t l y s t e e p e r , t h e Fe moment reduction i n t h i s s e r i e s of a l l o y s seems not much d i f f e r e n t from t h a t i n Yl-xFex a l l o y s , f o r instance.
The presence of CEF e f f e c t s furthermore imp l i e s a s t r o n g magnetic anisotropy, which i n t u r n is responsible f o r t h e l a r g e i n t r i n s i c coercive f o r c e observed. I n p a r t , t h e strong temperature dependence of can explain t h e remarkable temp e r a t u r e dependence of t h e magnetization i n Prl-xFex when t h e applied f i e l d i s small. For i n s t a n c e , i n t h e lowest curve shown i n Fig. 2 t h e f i e l d applied approaches t h e coercive f o r c e only a t about 20 K ( s e e Fig. 3 ) . Below t h i s temperat u r e t h e f i e l d applied w i l l hardly be a b l e t o move t h e domain w a l l s and reverse t h e wrongly orien-' t e d domains. I n low applied f i e l d s and' a t low temperatures t h e magnekization has t h e r e f o r e t h e tendency t o vanish. It i n c r e a s e s i n accordance with t h e decreasing coercive f o r c e when t h e temp e r a t u r e i s r a i s e d . The maximum a t about 230 K A t high temperatures, where t h e P r moments a r e not y e t ordered magnetically, and i n zero o r low applied f i e l d s t h e Fe s u b l a t t i c e w i l l behave l i k e a s p i n g l a s s r a t h e r than a ferromagnet. The maximum i s then t o be associated with t h e f r e e z i n g temperature of t h e s p i n g l a s s .
The observation of a s t r o n g l y temperature dependent coercive f o r c e i n Prl-xFex i s i n keeping with t h e r e s u l t s of previous i n v e s t i g a t i o n s of amorphous rare-earth a l l o y s r9). Further a n a l y s i s of t h e temperature dependence of IHc i n Prl-xFex shows t h a t t h i s temperature dependence can be It has been shown i n Fig. 4 t h a t t h e Kerr r o t a t i o n i n t h e amorphous system Prl-xFex gives r i s e t o a maximum near 80 a t % Fe. The c u r r e n t l y a v a i l a b l e experimental information i s i n s u f f i c i e n t t o t r a c e t h e o r i g i n of t h i s maximum. Our r e s u l t s
show, however, t h a t t h e Kerr r o t a t i o n i s not simply proportional t o t h e Fe moment s i n c e no such maximum appears i n t h e concentration dependence of t h e l a t t e r quantity.
